Interventions aimed at increasing the income generating capacity of the poor, such as vocational training, micro-finance or business grants, are widespread in the developing world. How to target such interventions is an open question. Many programs are self-targeted, but if perceived returns differ from actual returns, those self-selecting to participate may not be those for whom the program is the most effective. The authors analyze an unusual experiment with very high take-up of business grants and vocational skills training, randomly assigned among nearly all households in selected poor rural communities in Nicaragua. On average, the interventions resulted in increased participation in non-agricultural employment and higher income from related activities. The paper investigates whether targeting could have resulted in higher returns by analyzing heterogeneity in impacts by stated baseline demand, prior participation in non-agricultural activities, and a This paper is a product of the Poverty, Gender and Equity Unit, Latin America and the Caribbean Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at rvakis@worldbank.org.
wide range of complementary asset endowments. The results reveal little heterogeneity along observed baseline characteristics. However, the poorest households are more likely to enter and have higher profits in nonagricultural self-employment, while less poor households assigned to the training have higher non-agricultural wages. This heterogeneity appears related to unobserved characteristics that are not revealed by stated baseline demand, and more difficult to target. In this context, self-targeting may reduce the poverty-reduction potential of income generating interventions, possibly because low aspirations limit the poor's ex-ante demand for productive interventions while the interventions have the potential to increase those aspirations. Overall, targeting productive interventions to poor households would not have come at the cost of reducing their effectiveness. By contrast, self-targeting would have limited poverty reduction by excluding the poorest.
Introduction
In recent years, there has been renewed attention on policies to enhance the income generating capacity of the poor. Since both skills and capital can limit productive choices (Lucas, 1978; Banerjee and Newman, 1992) , many programs specifically tackle those constraints to facilitate entry and returns to nonagricultural wages, self-employment or entrepreneurship. Programs offering training or relaxing liquidity constraints have proliferated in many developing countries (World Bank, 2012) . A growing literature provides experimental evidence on the impact of skills training (Attanasio, Kugler and Meghir, 2011; Card et al, 2011; McKenzie and Woodruff, 2012) , micro-finance (Banerjee et al., 2010; Crépon et al, 2011) , and grants for small business development (De Mel, McKenzie and Woodruff, 2012a; Fafchamps et al. 2011 ). Yet, there remain substantial questions about how to design programs for productive employment, starting with the very fundamental question of how to target them. Indeed, compared to the literature on (conditional) cash transfer programs (Alatas et al., 2012; Coady, Grosh and Hoddinot 2004; de Janvry and Sadoulet, 2006) , there is little empirical evidence regarding targeting mechanisms for training or small business development interventions.
Despite this, most productive programs have very specific targeting criteria, and these criteria differ immensely across programs. Many interventions are targeted based on demand through self-selection. For example, training courses typically require that individuals self-select to participate (Attanasio, Kugler and Meghir, 2011; Card et al, 2011) . Interventions relaxing capital constraints also tend to be offered to participants based on demand. This is particularly common for microfinance (Banerjee et al., 2009; Crépon et al, 2011) but also used for cash grants (Blattman, Fiala and Martinez, 2011 ). An underlying assumption for selection on-demand is that it maximizes program impacts as those who self-select are also the ones with the highest potential returns from the intervention, as would be predicted by the standard Roy model of selection (Roy, 1951) . But this assumption may not hold if certain households have inaccurate perceptions of program returns. For instance, even if returns for the poor might be quite high, many of them may self-select out because of lack of information (Jensen 2010; Baird, McIntosh and Ozler, 2011) or because of limited hope or aspirations (Duflo, 2012) . Local peer effects may accentuate such low informational flows and formation of aspirations (Wilson, 1987) , and were indeed instrumental in increasing households' aspirations in the program studied in this paper (Macours and Vakis, 2009 ). The optimality of targeting on-demand is hence an empirical question.
Other programs target individuals who are already employed in specific activities. Micro-finance services or grants for small business development often target small business owners (De Mel, McKenzie and Woodruff, 2008; Dupas and Robinson, 2013) . Many training programs are also targeted to existing entrepreneurs (McKenzie and Woodruff, 2012) , sometimes in the form of optional services offered to banks or micro-finance clients (Bruhn and Zia, 2012) or as part of a program's regular meeting schedule (Karlan and Valdivia, 2011) .
A third common type of targeting is based on observed baseline assets such as capital or skills. Targeting those with a minimum asset endowment can be motivated by the perceived need for complementary production factors in order to make optimal use of new skills or capital. Based on potential complementarities in the skills production function (Cunha and Heckman, 2007) , training programs at times target participants with higher levels of education on the premise that they would be better able to benefit from additional skills training. Similarly, potential complementarities between skills and capital in a small business production function implicitly or explicitly can justify categorical targeting of programs on baseline endowments of capital or skills.
And yet, certain programs that target baseline assets do the exact opposite by targeting those without complementary assets. Indeed, programs such as BRAC's Targeting the Ultra Poor (CFPR-TUP) program specifically aim to include the poorest of the poor and are designed to address several constraints at once by providing capital, skills and a subsistence allowance during program implementation (BRAC, 2012) .
In those cases, eligibility is defined based on households' lack of certain baseline assets, unfavorable demographics or dwelling characteristics. These attributes can be summarized in a proxy means score and combined with participatory rapid appraisal methods (Morduch, Ravi and Bauchet, 2012; Banerjee et al. 2011 ). An important question is whether such pro-poor targeting might come at the cost of reducing the overall impacts of productive interventions. This potential trade-off is critical to understand, because productive interventions are often designed with an objective to reduce poverty, yet targeting based on prior demand or asset endowments may run counter to this objective.
More generally, while different income generating programs use different targeting mechanisms, little is known about how these differences in targeting may affect program effectiveness. Indeed, evaluations often start from an existing targeting mechanism, for instance by preselecting those eligible and interested prior to the randomized assignment. In doing so, impact estimates represent local average treatment effects (LATE) for the eligible, interested and complying population. These local average treatment effects might be quite different from the potential treatment effects on a wider population, in particular when take-up is low or likely to depend on the returns to participation Vytlacil, 2010, 2011) . While some papers analyze the differences between characteristics of applicants and nonapplicants (Almeida and Galasso, 2010) , this typically is not sufficient to assess whether local average treatment effects under-or over-estimate marginal treatment effects. Other related work considers heterogeneity of program impacts by baseline characteristics of program participants. For instance, entry into self-employment or productivity of the self-employed has been shown to vary along dimensions such as experience and ability, assets or gender Woodruff 2008, 2009; Fafchamps et al., 2011) . However, as such analysis is typically done within the already targeted population, it provides limited guidance on alternative targeting mechanisms.
In this paper, we address the targeting question by using an unusual experiment conducted in poor rural Nicaraguan communities, where vocational skills training and business grants were randomly assigned among households irrespective of initial demand or other baseline characteristics. The training and business grants were of substantial size and were offered in combination with a one-year conditional cash transfer program. In Macours, Premand, and Vakis (2012) we show that both the vocational training and the business grant facilitated income diversification and helped households to protect themselves against exogenous climatic shocks. The grant also led to an average increase in per capita expenditures and income.
This experiment is particularly well suited to analyze targeting of productive interventions. The program targeted almost all households in affected poor rural communities, including households that were above the poverty line but deemed vulnerable to fall into poverty. All eligible households were informed about the benefits of the program through meetings in their own communities, households were strongly encouraged to apply, and special efforts were made to maximize enrollment, including through targeted home visits and compensation for time opportunity costs during training days. While baseline demand for the productive interventions seemed low, especially among the poor, once the program was offered and participation encouraged, take-up was nearly full. This paper takes advantage of this near universal targeting and high take-up rate to analyze whether returns to the productive interventions depend on baseline observables such as ex-ante demand for the intervention, prior wage or self-employment experience, or initial asset endowments. While the experiment did not randomly expose households to different targeting mechanisms, we use the near universal targeting of the randomly allocated interventions and heterogeneity within the targeted population to shed light on potential trade-offs of using alternative ex-ante targeting mechanisms. In doing so, we show that, two years after the end of the interventions, there is very little heterogeneity of program impacts on participation in, or returns to, non-agriculture wage or self-employment, along any of these observed baseline characteristics. This indicates that targeting on stated baseline demand, prior participation in non-agricultural activities, or initial asset endowment would not have resulted in higher returns. Interestingly, however, and despite lower demand for productive interventions from the poor, we find heterogeneity by baseline poverty level. With both interventions, the poorest households are more likely to enter and have higher profits in non-agricultural self-employment, while less poor households assigned to the training have higher non-agricultural wages. While this pattern is clear when using detailed information on per capita expenditures to identify the poor, it is much less obvious when using observed asset endowments or proxy means methods.
Overall, heterogeneity in outcomes hence seems to be related to characteristics that are harder to target.
This can be either because these characteristics were unobserved at baseline and were not revealed by stated baseline demand, or because they were affected by the intervention itself. The latter may happen, for instance, if low baseline demand for productive interventions was the result of low aspirations, and if program participation itself changed attitudes and preferences for the productive interventions, as such also increasing their returns. We provide supportive evidence for this mechanism by establishing that positive attitudes towards the future are indeed lower for the poor, yet significantly affected by the interventions. Possibly as a result, targeting the interventions to poor households in this context did not come at the cost of reducing overall impacts. This holds for both the vocational training and business grants, adding to the generalizability of the findings. Hence the empirical evidence in this paper supports the pro-poor targeting of such interventions.
The findings highlight that if perceived returns differ from actual returns, those self-selecting to participate may not be those for whom the program is the most effective. In those cases, self-targeting can lead to important exclusion errors. The findings relate to other recent evidence on the lack of positive selfselection and potentially negative self-selection. Walters (2012) shows that low-income students and students with low prior achievement, who are unlikely to apply to charter schools, are in fact those that gain the most from attending these schools. His model illustrates that when participation decisions are driven by multiple factors, selection on one dimension can lead to negative selection on gains in another dimension. Similarly, Karlan and Valdivia (2011) find stronger impacts from a business skills training program among clients who expressed least interest in the training at baseline, and Finkelstein and McGarry (2006) find that those who purchase insurance are lower risk but more risk-averse individuals.
In addition to its focus on targeting, this paper contributes to the broader literature on interventions relaxing skills and capital constraints (as referenced above), by analyzing the relative effectiveness of vocational training and business grants in a single experimental setting. With the exception of de Mel, McKenzie and Woodruff (2012b) and Berge, Bjorvatn and Tungodden (2011) , most evaluations do not directly compare the impact of these different types of interventions in the same population.
The paper proceeds as follows. Section 2 provides more information regarding the program and the experimental design. In section 3, we discuss the data and set out the methodology used to analyze program heterogeneity along various dimensions. Section 4 discusses the results while section 5 concludes.
Program and experimental design 2
The Atención a Crisis program was a one-year pilot implemented between November 2005 and December 2006 by the Ministry of the Family in Nicaragua. 3 The program was implemented in six municipalities in the Northwest of Nicaragua, selected because they had been affected by a drought the previous year and had high prevalence of extreme rural poverty. To stratify, all communities in the six municipalities were grouped in blocks based on microclimates, crop mix, road access, and infrastructure. During a first lottery, to which the mayors of the municipalities were invited to attend and participate, 44 blocks were randomly selected and half of the communities in each block were randomly assigned to treatment, and the other half to the control.
Baseline data were then collected in the 56 treatment and 50 control communities. These data were used to define households' eligibility for the program based on a proxy means test. The threshold eligibility level for the proxy means test was set higher than the poverty line. As a result, only around 10 percent of households in treatment and control communities were ineligible for the program (their estimated baseline expenditures, as determined by the proxy means, were above the pre-defined threshold). This process resulted in the identification of 3,002 households to participate in the program. In a subsequent step, 3.7 percent of households that had originally been deemed eligible by the proxy means were reclassified as ineligible after a process of consultation with community leaders, and a corresponding 3.7 percent that had originally been deemed ineligible were reclassified as eligible. To avoid any possibility of selection bias from these choices, we use the original eligibility as the intent-to-treat.
In the treatment communities, the principal caregiver in each eligible household (typically a woman) was then invited to a registration assembly, where the program objectives and various components were explained. At the end of the assembly, a second lottery took place in each community. During this lottery, all eligible households within each community were assigned to one of three treatment packages: (1) a basic CCT; (2) a basic CCT plus a scholarship for a vocational training; or (3) a basic CCT plus a business grant. 4 Participation in the assemblies and lotteries was close to 100 percent.
The training and business grant components on which this paper focuses aimed at strengthening households' ex ante risk management via income diversification in non-agricultural activities. The randomization resulted in balanced samples in the treatment and control communities as well as between treatment groups (Macours, Premand and Vakis, 2012) . Program take-up (contamination) in the control group was negligible (one household).
The beneficiary households that were randomly selected for the vocational training package were eligible for a scholarship that allowed one of the adult household members to choose among a number of vocational training courses offered in the main town of the municipality. The scholarship was conditional on regular attendance to the course, and included the course costs and an allowance to compensate for potential lost income during training days. The courses aimed at providing participants with new skills for income diversification outside of subsistence farming. These beneficiaries were also offered labor-market and business-skill training workshops organized in their own communities. In the same year in which they selected and attended the courses, they also received cash transfers conditional on children's primary school and health service attendance.
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The beneficiary households that were randomly selected for the productive investment package received a Importantly, there was no specific targeting of the productive interventions to households with specific demands for such interventions. There also was no specific targeting to households with prior experiences in nonagricultural activities, nor targeting on other asset holdings or eligibility criteria. This contrasts with most other programs aimed at increasing nonagricultural wage or self-employment, which typically include more specific targeting criteria. One clear concern with this universal targeting is its potential inefficiency. Possibly not all households have interests, abilities, skills or the necessary complementary assets to take advantage of these productive interventions, and more targeted interventions possibly could lead to higher average returns. If so, we would expect substantial heterogeneity in impacts of the vocational training or the business grant interventions related to baseline demand or baseline observables the program could have targeted on. We take advantage of the high take-up of both the training and the business grant intervention to shed light on the potential gains from such targeting. 6 In order to avoid any selection bias, all of these households are considered eligible. The main reason households did not take-up any program benefits was the fact that some originally eligible households were deemed ineligible by local leaders after the initial assignment-see above. A small number of households had also migrated out of the communities after baseline. Another reason not taking up the vocational training grant was lack of a literate adult capable of taking a course. For the business grant, the ministry initially turned down about 10 percent of the business development plans. These proposals were sent back to the households and virtually all of them received technical assistance and developed a new plan that was ultimately approved. The surveys included comprehensive information on household socioeconomic status, including detailed modules for expenditures and economic activities. 8 The baseline survey included specific questions regarding households demand and preferences for potential programs that could help increase their income. It also included detailed modules on household asset endowments (durables, land, livestock), credit access, demographics, dwelling characteristics, education, and remoteness. We use this information, together with the information on baseline economic activities, to analyze the heterogeneity of program impacts. The second follow-up survey in addition included a labor market history module as well as a specific module on households' nonagricultural self-employment activities, which together with the module on economic activities in the last 12 months is used to define the outcome variables.
Data and methodology

Data
Finally, we draw on the first follow-up survey to obtain a measure of how the program impacted attitudes towards the future early during program implementation. The sample size for the attitudes questions is lower (1519 households equally divided between productive investment grant, training and control households) as they were part of an additional questionnaire administered only to primary caregivers of 7 The analysis in this paper does not include the 964 households that only received the basic CCT. 8 The expenditure modules were taken from the 2001 Nicaragua Living Standards Measurement Study (LSMS) survey and include detailed information on various expenditure categories. For example, food expenditures include questions about 63 food items from actual expenditures, home production, and food consumed outside the home. The income module was designed specifically for this study with the objective to capture all the different economic activities household members are engaged in.
children between 0 and 8. We specifically use a set of variables measuring households' attitudes towards the future that were asked following the structure of the CESD questions, a widely-used measure of depression (Radloff, 1977) .
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Methodology
Given the randomized assignment and the high take-up rates, we can estimate intent-to-treat estimates that are very close to average treatment effects, without concerns about potential selectivity into treatment. Specifically, we consider the impacts of the vocational training package and the productive investment package and estimate the following intent-to-treat household-level regressions:
where Y are outcomes of interest, Grant and Training capture the random treatment assignment, Z is the set of baseline variables for which we analyze treatment heterogeneity, and X includes additional baseline controls as well as block stratification dummies. 10 All errors are clustered at the community level.
The outcomes of interest Y include the participation and returns to nonagricultural wage and selfemployment activities two years after the end of the intervention. As the interventions were targeted at the household level, the analysis focuses on household level outcomes. Participation in nonagricultural wage employment takes the value 1 if at least one household member had a non-agricultural wage job at some point during the last 12 months, and 0 otherwise. Participation in nonagricultural self-employment takes the value 1 if at least one household member had a nonagricultural self-employment activity at some point during the last 12 months and 0 otherwise. We use two different variables to measure returns to nonagricultural self-employment, one that measures profits of any non-agricultural self-employment activity the household was active in at the moment of the interview and a second that aggregates gross income of all nonagricultural self-employment income in the last 12 months. While the latter has the disadvantage of not accounting for costs, it provides a longer reference period. The type of nonagricultural selfemployment activities captured by these variables include activities such as food production, small manufacturing, commerce, services, or rearing of small livestock and selling of derived products. All The first set of estimations aims to shed light on heterogeneity by baseline demand. We estimate equation 1 with Z capturing households' stated preferences for different types of productive interventions at baseline. As many interventions are specifically demand-driven, this allows to assess the extent to which demand-driven targeting would have increased average participation or returns to nonagricultural activities. In the second set of estimations, Z measures whether the household was active in nonagricultural wage or self-employment at baseline. As another popular eligibility criterion for many interventions is prior participation in the targeted activities, this allows analyzing whether impacts are higher for households already owning a micro-business or engaging in wage work.
The third set of estimations aims to shed light on potential heterogeneity on a wide set of baseline asset endowments. One could hypothesize returns to be higher for households with complementary assets, which might lead to eligibility criteria for productive interventions including such endowments. We specifically consider households' baseline endowments of capital, education, experience, labor and access to markets (remoteness). We also consider dwelling characteristics as they are included in Nicaragua's proxy means measure for poverty.
For these estimates, many different variables could be considered for each domain, and a priori it is not necessarily clear which variable should be preferred for targeting purposes. This could lead to a very large set of interaction effects in our estimations, which can be hard to interpret. We address this dimensionality issue in two complementary ways. First, for each domain we consider 4 to 10 different variables, standardize each of them by subtracting the sample mean and dividing by the sample standard deviation, and define Z as the average of these standardized measures. This approach gives each of the possible variables equal weight and allows for easy interpretation on whether the variables in that domain are related to higher or lower impacts. Alternatively, we include all the variables separately in Z, and consider the F-test of the joint significance of all the variables in each domain. The advantage of this approach is that we can identify heterogeneity in cases when only a few variables in the domain might matter. The specific variables included for each of the domains for both approaches are listed in the appendix.
In addition to the three dimensions above, we also explore whether impacts vary along baseline poverty, which we measure using detailed baseline expenditure data. Consumption-based poverty is likely to capture a number of unobservable household characteristics that might not be explained by observed asset endowments. As an alternative proxy for baseline expenditures, we therefore also analyze heterogeneity using the official proxy means formula developed by the Nicaraguan government for poverty targeting.
Following standard practice, we define a household as poor if baseline per capita expenditures are below the national poverty line for Nicaragua. When we do this, 64% of the households in the sample are poor when using actual baseline expenditures and 68% when using the proxy means formula. Analyzing heterogeneity by poverty level helps to shed light on the potential costs of pro-poor targeting of productive interventions.
Results
Average impact
Before turning to impact heterogeneity, Table 1 shows the average program impacts on household employment and returns in nonagricultural activities. Being eligible for the business grant significantly increases participation, gross income and profits from non-agricultural self-employment, as well as per capita expenditures. The business grant has no significant effect on wage employment and related income.
Training significantly increases non-agricultural private sector wage income, but on average reduces profits from non-agricultural businesses. This is consistent with a partial substitution from selfemployment to wage employment along the intensive margin, even if non-agricultural self-employment also increases along the extensive margin. The impact on per capita expenditures is positive but not significant.
Impact heterogeneity and stated demand
We now turn to studying whether targeting these interventions on observed baseline characteristics would Table 2 ). The majority of households (55%) expressed spontaneous demand for temporary unskilled employment in public works, such as cash-forwork programs. This likely reflects more severe cash constraints, suggesting need for cash for daily expenditures, rather than productive investments. In a following question, households were asked specifically for their interest in training. They were also asked to indicate their preference between the income generating intervention they had stated first (in the open question), and the training option they had mentioned when probed. Almost half of households stated they were indifferent between both options, while 38% preferred training. Among those, only 13% preferred non-agricultural training.
Overall, these patterns seem to indicate weak demand for liquidity for investment in business development and for training in skills for nonagricultural employment. Table 2 further shows that stated demand differs significantly between the poor and the non-poor, with the poor less likely to ask for credit or agricultural training, and more likely to ask for cash-for-work programs or to be indifferent.
We use this stated demand to analyze whether returns to grants or training are higher for households with preferences for those interventions. In particular, since spontaneous demand for credit suggests households perceive cash constraints for productive investments, we analyze whether the returns to the cash grants are higher for households stating such demand. We also show heterogeneity by demand for the cash-for-work program. Similarly, we analyze whether returns to vocational training are higher for those expressing preference for non-agricultural training, or more broadly for any type of training. Table   3 shows that impacts for households with baseline demands consistent with either the business grant or the training are not higher than those for other households. If anything, many of the interaction effects are negative (though mostly not significant). Households with stated demand for credit are neither more likely to participate in nonagricultural self-employment when they receive the cash grant, nor do they have higher returns in such activities. And households who stated preferences for non-agricultural training and subsequently were randomly selected to receive nonagricultural training are not more likely to increase participation in nonagricultural wage or self-employment, nor do they get higher incomes from such activities. Overall these results do not support targeting on stated baseline demand. Table 4 shows whether returns are higher for people whose baseline activities are already in line with the type of activities the interventions promote. This corresponds to the approach of many credit or business grant programs, which target existing entrepreneurs. Such targeting might seem rational as existing activities might be suggestive of the absence of other constraints. However, results in Table 4 show that households with nonagricultural self-employment at baseline do not have significantly higher returns to the cash grant than those without. Similarly, returns to vocational training are not higher for households that already had non-wage employment. A similar conclusion is reached when analyzing heterogeneity on whether the household was active in nonagricultural activities in wage or self-employment at baseline.
Impact heterogeneity and baseline characteristics
Next, we analyze whether impacts differ along a wide range of household assets and skills. This is of interest, as many programs include eligibility rules requiring households to have a minimum level of complementary assets or skills. In order to do so, we consider a wide set of baseline characteristics measuring households' capital, education, experience and labor endowments, as well as their remoteness and dwelling characteristics. As discussed above, for each of those dimensions we use a number of different variables, and analyze heterogeneity of impacts on those dimensions in two different ways. First, we construct an index using standardized measures of all the variables for each dimension. Second, we interact each of the variables together and investigate the joint significance of all the interaction effects.
To present the findings, we divide Table 5 in three parts. Table 5A shows the β coefficients from estimations of equation (1) using the asset endowment indices, and the corresponding P-values for the joint F-tests for the regressions with all variables separately. These capture the relationship between the asset indices and the outcomes in the control group, Tables 5B and 5C then show the γ coefficients from the same estimations of equation (1) However, when analyzing heterogeneity of impacts along these dimensions we find remarkably little. For the grant treatment, Table 5B shows no significant heterogeneity along those same dimensions. Almost none of the interactions or joint F-tests are significant. For the training intervention (Table 5C) , again there are no clear heterogeneity patterns, and overall few significant results. That said, as there a few more significant results for training, it is worth discussing in which direction they point. Only one of them is consistent with complementarities between existing asset endowments and the new skills. In particular, the impact of training on wage employment in the private sector increases with education. However, the other significant results point in the opposite direction. Notably, the joint F-tests show that the impact of training on profits is higher for households with less capital and less labor endowments. Also, the significant F-tests for the interaction between training and dwelling characteristics are driven by higher impact on profits for households with lower quality dwellings. Finally more remote households are more likely to enter non-agricultural self-employment when they receive training compared to less remote households. Overall, the results in Table 5 suggest that targeting on the observed availability of complementary assets would not have led to higher returns in this context. 11 This does not necessarily mean that complementarities might not be important, but may indicate that observing them at baseline (as is necessary for targeting) might be hard.
Impact heterogeneity and poverty
The results so far suggest no clear benefit of targeting on stated demand, baseline activities or observed availability of complementary asset endowments. We thus turn to one last set of tests, exploring if there are productivity or efficiency trade-offs from pro-poor targeting. Table 6 explores program impacts by baseline poverty, and reveals significant heterogeneity. 12 The increase in participation in non-agricultural self-employment is significantly higher for the poor than for the non-poor, and profits are also higher (though not significantly so) for the poor. Training on the other hand leads to a significant and substantial increase in wage income and a reduction in business income for the non-poor (suggesting a partial substitution from self to wage employment), but this pattern is remarkably different for the poor, who increase participation in non-agricultural self-employment. Hence, there is heterogeneity in the channels through which the poor take advantage of the vocational training compared to the non-poor. Importantly, this does not come at the cost of the overall impact of the program on per capita expenditures, where there is no significant difference between poor and non-poor households. Overall, targeting the interventions to poor households in this context hence does not come at the cost of reducing the overall program impacts.
From a practical point of view, it is typically not feasible to collect the type of detailed expenditure data we use here to construct the poverty variable for the purpose of program targeting. Instead, programs often use proxy means measures based on easily observables baseline characteristics to obtain a proxy measure of poverty that can then be used for targeting. In Table 7 we show heterogeneity by poverty using the official proxy means formula developed in Nicaragua (see above). Overall, while the results point in the same direction as those obtained with actual per capita expenditures, they are generally not significant.
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Endogenous Aspirations
Heterogeneity in outcomes hence appears related to characteristics that are harder to target on. This could be either because they were unobserved at baseline, because they were not revealed by stated baseline demand, or because they can be affected by the intervention itself. Recall that stated demand for the productive investment intervention was lower among the poor (Table 2 ). Low baseline demand for productive interventions does not necessarily imply that expected returns to productive interventions are low. Indeed, such low demand could also be driven by low aspirations. If aspirations change once households start participating in program activities, preferences for the productive interventions may in turn evolve, which can lead to higher returns. Such shifts in preferences due to the intervention can make baseline demand information ineffective for targeting.
To shed suggestive light on this hypothesis we rely on the data collected in 2006, during the implementation of both the training and the business grant interventions. When the data was collected, households eligible for training had selected and enrolled in the courses, but the courses had not yet started. Households eligible for the business grant had received the grant 2 to 3 months prior to data collection. Some had started to make the investments, but in many cases it was too early to have income from these investments. As such, by analyzing impacts of the intervention on households' perspectives on the future at that moment, we arguably have an indication of how participation in the intervention itself might have changed households' aspirations. Table 8 shows that both the training and the business grant positively affected the way households were thinking about their own future. On average, the grant increased positive attitudes with .22 of a standard deviation, while the training increased them with .13. Beneficiaries were in particular more optimistic and had stronger feelings that they were moving forward in life. While these impacts are similar for the poor and the less-poor (not shown), these changes potentially could have been more consequential for the poor, 13 But programs such as TUP that use a combination of participatory and proxy means methods might be able to identify poor households using these alternative methods.
as they had lower aspirations in absence of the program (bottom 2 rows), and expressed lower demand for productive interventions than the non-poor at baseline (see Table 2 ).
Conclusions
Interventions aimed at increasing the income generating capacity of the poor have proliferated and have a potentially important role to play in reducing poverty in many developing countries. There remain fundamental questions on how to target productive interventions to reach this goal. This paper analyzes the potential returns to several common targeting mechanisms by taking advantage of an usual experiment with near universal targeting and very high take up of vocational training and business grants in poor rural
communities in Nicaragua. We analyze the impact of these interventions on participation in, and returns to, nonagricultural activities, 2 years after they ended.
The results reveal no substantial heterogeneity by stated demand, baseline activities or observed asset endowments. We infer that targeting on these types of baseline observables would not have increased the impact of the programs. We do however find substantial heterogeneity by poverty level, and show that pro-poor targeting does not come at the cost of reducing the overall impacts of these interventions. The results further highlight that self-targeting -which is based on baseline demand -can lead to important exclusion errors. We hypothesize that self-targeting may reduce the poverty-reduction potential of these types of interventions when low aspirations limit the poor's ex-ante demand for productive interventions, and when the interventions have the potential to increase those aspirations. Analyzing this hypothesis through new experiments where variation in targeting can be combined with exogenous variation in aspirations could help shed light on the importance of such a mechanism.
Appendix: Variables used to measure baseline asset endowments
Baseline variables used to measure capital endowment include (1) the number of durable goods possessed by the household, (2) log(land size owned), (3) log(animal value owned), (4) log(number of animals owned), and dummy variables capturing (5) whether the household owns any land, (6) owns any animals, (7) has registered title to house, (8) has any credit, (9) formal credit, and (10) informal credit.
Baseline variables used to measure education endowment include (1) literacy of the household head and (2) literacy of the main beneficiary, (3) the years of education of the main beneficiary, and (4) a dummy indicating whether the main beneficiary completed primary education.
Baseline variables used to measure experience are dummy variables measuring (1) whether the household had prior experience with nonagricultural business, as well as dummy variables indicating whether when the main beneficiary was growing up, (2) her mother, (3) her father, or (4) any other household member had a business.
Baseline variables used to measure labor endowment are (1) the number of men and (2) the number of women between 15 and 64, and (3) whether the household head is male. They also include (4) the age of the household head and (5) the age of the main beneficiary as well as the number of dependents ( (6) number of household members between 0 and 5, (7) between 5 and 15, and (8) 65 or older). As the second set of variables are likely to reduce effective labor endowment, we multiple the standardized value with -1 to add them to the labor index.
Baseline variables used to measure remoteness is (1) the travel time to school, (2) to the health center, and (3) to the main town of the municipality, as well as (4) the distance in kilometers to the main town of the municipality.
Dwelling characteristics include (1) the number of rooms, and dummies capturing (2) whether the dwelling is a house (as opposed to a hut or shack), (3) whether the walls are concrete or similar material, and (4) whether the household cooks with wood. As this last variable indicates low quality housing, the standardized value is multiplied with -1 when adding to the dwelling index. These dwelling characteristics are used since they are included in Nicaragua proxy means measure for poverty. Table 5A and 5B for additional results. *** p<0.01, ** p<0.05, * p<0.1, s.e. (in parentheses) clustered at community level. All regressions control for baseline outcome (when available), demographics, participation in different economic activities, distance to school and health center, land and animal holdings, and stratification block fixed effects. Income and profit variables exclude 1% largest outliers. 
